
Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
2012 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Applied Reverberation Modeling Workshop 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
The Pennsylvania State University Applied Research Laboratory P.O.
Box 30 State College, PA 16804-0030 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

SAR 

18. NUMBER
OF PAGES 

2 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



1 
 

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited. 
 
 

Applied Reverberation Modeling Workshop 
 

Charles W. Holland 
The Pennsylvania State University 

Applied Research Laboratory 
P.O. Box 30 

State College, PA 16804-0030 
Phone: (814) 865-1724  Fax (814) 863-8783   email: holland-cw@psu.edu  

 
Grant Number: N00014-10-G-0259-0011 

 
 
LONG TERM GOALS 
 
Improve accuracy, fidelity, and speed of reverberation models for modeling, simulation, training and 
sonar system performance predictions. 
 
OBJECTIVES 
 
The objective is to achieve more efficient transitions from the 6.1 basic research community to the 
applied modeling community.  
 
APPROACH 
 
The approach is to: 1) develop enhanced understanding of 6.2/6.3 needs within the 6.1 community 
(emphasis on physics rather than signal processing); 2) develop long-term interactions between 6.2/6.3 
and 6.1 researchers (addressing current/future Navy needs through FNC or alternate paths) and 3) 
identify topics that require long-term 6.1 basic research. 
 
WORK COMPLETED 
 
The PI worked closely with Ruth Keenan to analyze Fleet reverberation data in several regions 
(shallow, slope, and deep water) of operational interest and using operational reverberation models.  In 
addition, the PI worked Joe Clemens (ARL-UT) to identify potential reverberation issues from Fleet 
(SSQ-53C) data.  In some areas the Fleet reverberation predictions were very poor, tens of dB in error 
and work is underway to understand whether this is due to poor knowledge of environmental 
parameters or model phsyics problems.  

 
IMPACT/APPLICATIONS 
 
It is anticipated that improved understanding of the 6.2/6.3 modeling issues by the 6.1 community will 
lead to enhanced transition of modeling research from the 6.1 community.  For example, a 6.1 
reverberation model based on energy flux has just been delivered to NAVOCEANO and they are using 
it to estimate bottom scattering parameters from survey data to build a database. A new Navy shallow 
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water bottom scattering database is likely to be transitioned to OAML in FY13.  That database relies 
upon accurate reverberation modeling for accurate estimation of the bottom scattering parameters.  
 
RELATED PROJECTS  
 
SPAWAR Ocean Bottom Characterization Initiative,  One goal of this project was to develop a 
prototype bottom scattering database which could be used by the Fleet to replace the space and 
frequency-independent current model, Lambert’s law with a Mackenzie coefficient.  
 


